Activity of the 5' regulatory regions of the rice polyubiquitin rubi3 gene in transgenic rice plants as analyzed by both GUS and GFP reporter genes.
Ubiquitin is an abundant protein involved in protein degradation and cell cycle control in plants and rubi3 is a polyubiquitin gene isolated from rice (Oryza sativa L.). Using both GFP and GUS as reporter genes, we analyzed the expression pattern of the rubi3 promoter as well as the effects of the rubi3 5'-UTR (5' untranslated region) intron and the 5' terminal 27 bp of the rubi3 coding sequence on the activity of the promoter in transgenic rice plants. The rubi3 promoter with the 5'-UTR intron was active in all the tissue and cell types examined and supported more constitutive expression of reporter genes than the maize Ubi-1 promoter. The rubi3 5'-UTR intron mediated enhancement on the activity of its promoter in a tissue-specific manner but did not alter its overall expression pattern. The enhancement was particularly intense in roots, pollen grains, inner tissue of ovaries, and embryos and aleurone layers in maturing seeds. The translational fusion of the first 27 bp of the rubi3 coding sequence to GUS gene further enhanced GUS expression directed by the rubi3 promoter in all the tissues examined. The rubi3 promoter should be an important addition to the arsenal of strong and constitutive promoters for monocot transformation and biotechnology.